Simultaneous inhibition of Rac1 and IKK pathways sensitizes lung cancer cells to TNFalpha-mediated apoptosis.
Lung cancer is the most frequently occurring cancer in the world and causes more deaths in the United States than does colon, breast, and prostate cancer combined. Despite advances in treatment modalities including radiation, surgery, and chemotherapy, the overall survival in lung cancer remains low. The cytokine tumor necrosis factor alpha (TNFalpha) has been shown to regulate both apoptotic and antiapoptotic pathways. Activation of the transcription factor NF-kappaB appears to be the critical determinant of the antiapoptotic response to TNFalpha exposure in epithelial cells. A549 human lung carcinoma cells were infected with adenoviral constructs carrying dominant negative mutants of Rac1 and IKK or constitutively active mutant of Rac1, upstream effectors in TNF-mediated NF-kappaB activation. Cell death, apoptosis, and NF-kappaB activation were subsequently measured in response to TNFalpha exposure. Although TNFalpha alone had no cytotoxic effect, the expression of the dominant negative mutant of IKKbeta (Ad.IKKbetaKA) resulted in apoptotic cell death following TNFalpha exposure. Similarly, dominant negative mutant to Rac1 (Ad.N17Rac1) further sensitized A549 cells to IKKbetaKA-mediated TNFalpha-induced cell death. Conversely, a dominant active form of Rac1 (Ad.V12Rac1) ameliorated the cell death response to concurrent IKKbeta dominant negative mutant infection and TNFalpha exposure. These results suggest that concurrent inhibition of Rac1 and IKK pathways sensitizes lung cancer cells to TNFalpha-induced apoptosis.